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(54) An integrated dark matrix for an active matrix liquid crystal display and manufacturing 
method 



(57) The inveniion provides an integrated dark ma- 
trix for an active matrix liquid crystal display. A plurality 
of pixel electrodes (38,72) overlap (710) at least one of 
a plurality of gate lines (34) and a plurality of data lines 
(32). A perimeter of the pixel electrodes overlaps the 
gate lines and/or data lines by twice the distance (71 S) 
that the pixel electrode is above the gate and data lines, 
respectively to obtain a viewing angle of over 60 de- 
grees. 
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Description 

The invention generally relates to an active matrix 
liquid crystal display device overlapping pixel electrodes 
with gate lines and data lines to achieve an integrated s 
dark matrix using a five mask display architecture. 

Active matrix liquid crystal displays (AMLCO) im- 
prove display quality by using thin film transistors (TFT) 
to drive pixel electrodes. The AMLCO is used in display 
portions of many high volume products such as laptops. 10 
Thus t there is great interest to improve manufacturing 
yields by simplifying the manufacturing processes lead- 
ing to increased product reliability and reduction in prod- 
uct cost. 

The pixel electrode in AMLCO designs usually com- 
prises a layer of indium-tin-oxide (lTO) because the ITO 
is both transparent and conductive. Current AMLCO de- 
signs form a passivation layer over the ITO layer. A liquid 
crystal material is then placed over the passivation layer 
and a common electrode is formed over the liquid crystal 20 
material completing the AMLCO device. Conventionally, 
the AMLCD is formed on a surface of a transparent sub- 
strate. The pixels of the AMLCO are formed by parallel 
gate lines and parallel data lines. The gate lines and da- 
ta lines are perpendicular to each other forming a matrix 2s 
of pixel regions on the surface of the substrate. A pixel 
electrode is formed in each pixel region and connected ' v 
to a TFT 

'Depending on the polarization of the liquid crystal 
material, a pixel is in either a normally clear state .or a»v?£ 
normally opaque state. The state of the liquid c^^tai ' 
mateial is controlled by the voltage potential between 
the common electrode and the pixel electrode. When 
the pixel electrode is activated, the liquid crystal material 
changes state either from the clear state to opaque state 35 
or vice versa. 

Since the pixel electrodes are conductive and 
formed on the same surface level as the data lines, the 
pixel electrodes must be prevented from contacting the 
data lines, thus leaving gaps between the data liness *o 
and the pixel electrodes. For a normally clear liquid crys- 
tal material, when a pixel electrode is activated, light 
passes through the gaps degrading the dispfay quality. 
For a normally opaque liquid crystal material, the liquid 
crystal material above the gap between the pixel elec- ^5 
trodes and data lines remain always opaque regardless 
of the activation of the pixel electrode. However, since 
the data lines are shared among many pixels, the volt- 
age potential on these signal lines change the state of 
the liquid crystal material above them from opaque to so 
clear and light escapes from the gaps through these 
clear portions. Thus, light undesirably escapes through 
the gaps independent of whether the liquid crystal ma- 
terial is normally clear or normally opaque. 

Accordingly, conventional AMLCO devices form a 55 
dark matrix on the common electrode to block the light 
that escapes through the gaps between the pixel elec- 
trodes and the data lines. Usually, the dark matrix over- 



laps the gacs by about 5 microns to achieve acceptable 
display quaiity. 

Since AMLCDs are commonly used in portable de- 
vices which have limited battery lifetimes, a new AMLCO 
structure is designed to reduce power consumption of 
the AMLCO. This structure is described in detail in the 
parent case EP-A-0 679 922. Tne new structure places 
the ITO layer above the passivation layer 30 that the 
voltage necessary to drive the pixel electrode is reduced 
thus reducing the power consumption of the AMLCO. 

Placing the ITO layer above the passivation layer 
increases r.e gap through which light can escape. The 
vertical distance separating the pixel electrode and the 
data line is increased by the thickness of the passivation 
layer. To maintain display quality, the dark matrix area 
on the common electrode must be increased. However 
increasing :he dark matrix area reduces the effective 
pixel region which also causes degradation in display 
quaiity. 

One object of this invention is to provide a dark ma- 
trix by forming a plurality of gate lines over a substrate, 
a plurality cf data lines over the substrate and a plurality 
of pixel electrodes over the gate and data lines so that 
a perimeter of each pixel electrode overlaps at least one 
of a ponicn of the gate lines and a portion cf the data 
lines. 

The pixel electrode is formed above the gate lines 
by a first distance and above the data lines by a second 
distance. Tne pixel electrode overbite the 'gate lines by 
at leagt. twice- the first distance and overlaps the data 
lines by at least twice the second distance to obtain a 
viewing angle of greater than 60 degrees. 

Another object of the invention is to provide a meth- 
od for manufacturing a dark matrix by overlapping the 
pixel electrode over gate and data lines. 

Accordingly, the present invention provides an ac- 
tive matrix liquid crystal display device and method for 
manufacturing same as claimed in the appended 
claims. 

The invention will be described further, by way of 
example, with reference to the accompanying drawings, 
wherein: 

Fig. 1 ; s a top plan view of pixel regicns: 

Fig. 2 is a cross-sectional view along section line II- 

II of Fig. 1 ; 

Fig. 3 shows a ray of light going through a gap be- 
tween cwo pixel electrodes of Fig. 1; 
Fig. 4 ;s a cross-sectional view along section line 
IV-iVcf Fig. 1; and 

Fig. 5 is a cross-sectional view along section line V- 
V of Fig. 1 . 

Fig. 1 shows an AMLCD substrate surface divided 
into pixel regions by the gate lines 34 anc data lines 32 
into pixel regions 100-102, 200-202 and 200-302. Each 
pixel regicn comprises a pixel electrode 2S. a TFT 50. 
and a pixel electrode capacitor 74. 
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In Fig. 1 , solid lines indicate the outlines of compo- 
nents that are on top and ccrted lines indicate outlines 
of components that are underneath other structures. 
The pixel electrodes 3S are shown in solid lines because 
the pixel electrodes 38 is farmed above the other com- 
ponents shown in Fig. 1 . 

The pixel electrode capacitor 74 is shown mostly 
underneath the pixel electrode 38, however, in the gap 
between two adjacent pixei electrodes 38, the perimeter 
cf the pixei electrode capacitor 74 is above ail other 
structures shown in Fig. l and thus is shown using solid 
lines. 

The TFTs 50 is shown -aving source electrode 41 , 
drain elecrrode 40 and etch stopper 60. The TFT 50 is 
beiow the pixel electrode 35. in the gap between the pix- 
el electrodes 38, the outlines of the source electrode 41 , 
the drain electrode 40 and ;ne etch stopper 60 are the 
top structures and shown using solid lines. Although the 
source electrode 41 and the drain electrode 40 is formed 
over the etch stopper 60, tne source electrode 41 and 
the drain electrode 40 do net cover the total surface of 
the etch stopper 60. 

The data lines 32 are located vertically and are un- 
derneath the pixel electrodes 38. The outline of the data 
lines 32 are shown as vertical dotted lines. The source 
electrodes 41 are shown as extensions of the data lines 
32. In the gap between the cixel electrodes 38, both the 
source electrodes 4i and :he data lines 32 are above 
other components shown :r Fig. 1 and thus are shown 
using solid lines. 

The gate lines 34 are "ccated horizontally and are 
underneath the data lines 3£ 7 the pixel electrode capac- 
itors 74, the TFTs 50 and the pixel electrodes 38. Thus, 
the gate lines 34 are indicated by horizontal dotted lines. 
However, since the gate lines 34 is underneath all the 
other components, Fig. 1 enly shows a few horizontal 
dotted lines between the ctr.er components. 

Fig. 2 shows a cross-section along tl-ll of the pixel 
region 201, the TFT 50 corresponding to pixei 201 and 
the TFT 50 corresponding :o pixei 101. The gate lines 
34 are formed over the substrate 52. A gate insulating 
layer 56 is formed over the substrate 52 and the gate 
lines 34. Amorphous silicon layers 55 are formed over 
segments of the gate lines 34 on the surface of the gate 
insulating layer 55. The segments of the gate lines serve 
as gate electrodes for the TFTs 50. There are no addi- 
tional structures extending Torn the gate lines 34 along 
their lengths to form the ga:e electrodes. 

Etch stoppers 50 as snown in Figs. 1 and 2 are 
formed over each segmer: of the gate lines 34 which 
serves as gate electrodes, r.+ layers 62 are formed over 
the amorphous layers 58 and parts of the etch stoppers 
50. Metal layers 65 are piaced over the n+ layers 52. 
The metal layers 56 and n- layers 62 form the source 
electrode 40 and drain electrode 41 of each TFT 50. 
Thus, each TFT 50 comprises the source electrode 40. 
the drain electrode 41, the etch stopper 50 r the amor- 
phous silicon 55 and a porticr. of th e gate insulating layer 



56 that is formed over the segment of the ga:e line 34 
that serves as a gate electrode. 

A passivation layer 70 is formed over the TFTs 50 
and the gate insulating layer 55. The passivaz.cn layer 
* 70 is etched to expose the drain electrodes -* and an 
1 1 0 layer is formed over the passivation fayer 70 and 
the drain electrodes 41 . The ITO layer is patterned and 
etched to form the pixel electrodes 72. 

The pixel electrode 72 corresponding to psel region 
JO 201 is separated from the adjacent pixel elecvcdes 72 
corresponding to pixel regions 101 and 301. The gap 
712 between adjacent pixel electrodes 72 pemits light 
to escape when the pixel 38 is dark for a normally clear 
liquid crystal material or when signals on the daia or gate 
is lines 32 or 34 changes the state of the norma!-/ opaque 
liquid crystal material. Thus the pixel electrode T 2 is pat- 
terned so that the pixel electrode 72 extends ever the 
gate line 34 by an overlap 710. Since the pixel fiectrode 
capacitor 74 holds the voltage potential of the z xel elec- 
20 trode 72 constant, the overlap 710 of the pixels elec- 
trode 72 over the opaque data and gate lines 22 and 34 
functions as a dark matrix to block light escaping 
through the gaps between the pixel electrodes 72. 

Fig. 3 shows a ray 704 of light escaping through the 
25 gap 712. The ray 704 forms a viewing angle 7ZQ with a 
line perpendicular to the surface of the substra:= 52. The 
magnitude of the viewing angle 700 is dependent on the 
relative values of the overlap 71 0 and the separating dis- 
tance 713 between the bottom surface of the z xel elec- 
30 trcde 72 and the top surface of the gate fine 3i For this 
embodiment, the passivation layer 70 is abc.: 5000 A 
thick and the gate insulating layer 56 is abou: 3000 A 
thick. Thus the separating distance 706 berween the 
surface of the "substrate 52 and the bottom sjrface of 
^ the pixel electrode 72 is about 9000 A. Since r.e passi- 
vation layer 70 and the gate insulating layer 56 are 
formed over the gate line 34, the gate line nickness 
does not affect the thicknesses of the passivarion layer 
70 and the gate insulating layer 56. Thus, the seoarating 
distance 715 between the bottom of the pixel electrode 
72 and the top surface of the gate line is also azcut 9000 
A. 

To obtain a viewing angle of greater than 60 de- 
grees, the overlap 710 must be at least abou; rwice the 
separating distance 718. The tangent of the viewing an- 
gle is equal to the ratio of the separating distance 718 
and the overlap 710. For a viewing angle of ever 50 de- 
grees, the ratio of the separating distance 7i = and the 
overlap 710 must be greater than the tangen: zf 50 de- 
grees. Since TAN 60 = v3 = i .732, the ratio cf :he over- 
lap 71 0 and the separating distance 718 must :e greater 
than 1 .732 or about 2. Thus, for a viewing anc:=of great- 
er than 60 degrees, the overlap 710 shouic ze about 
twice the separating distance 718. Accorcir;:y, when 
the separating distance 71 8 is about 9000 A. ire overlap 
should be greater than 15000 A to achieve a viewing 
angle of over 60 degrees. - 

The viewing angle is also affected by the accuracy 
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of the etching process. The photoresist pattern is 
shaped by a mask that is physically aligned with the 
structure already formed on the substrate 52. The com- 
bined masking and etching process is usually accurate 
to within about 1 urn. Thus, to guarantee a viewing angle 5 
of greater than SO degrees, the overlap 710 must be at 
ieast 1 um greater than 18000 A. Since 1 u.m is equal 
to i 0 f 000 A, to guarantee a viewing angle of greaterthan 
50 degrees, the overlap 710 must be greater than 2S000 
A or about 3 um Accordingly, the pixel electrode 72 10 
must overlap the gate line 34 by about 3 ujti to achieve 
a viewing angle of greater than SO degrees. 

Fig. 4 shows a cross-section of the data lines 32 
along section line IV-I V. The amorphous silicon layer 53, 
the n+ layers S2 and the metal layers 66 form the data fe- 
lines 32. The data lines 32 are formed above the surface 
of the gate insulating layer 56. Thus, to obtain a viewing 
angle of greater than 60 degrees, the overlap 70S be- 
tween the pixel electrode 72 and the data line 32 should 
be about twice the separating distance 702 between the 20 
bottom surface of the pixel electrode 72 and the top sur- 
face of the data line 32. 

The passivation layer 70 has a thickness of about 
6000 A. The passivation layer 70 is formed over the data 
line 32 and thus the data line 32 does not appreciably 25 
affect the separating distance 702 between the bottom 
surface of the pixel electrode 72 and the top surface of 
the data line 32. Accordingly, the separating- distance 
702 is about 6000 A. To obtain a viewing angle of greater 
than- SO degrees, the overlap 708 must be greater than 20 
about 12000 A. Accounting for the mask alignment ac- 
curacy of about 1 jxm, the overlap must be greater than 
about 22,000 A or about 2.1 jam to achieve a viewing 
angle of greater than 60 degrees. 

Fig. 5 shows the structure of the intersection be- 3S 
tween the data line and the gate line along cross-section 
V-V. The gate lines 34 are formed over the substrate 
surface 52. The gate insulating layer 56 is formed over 
the substrate surface and the gate lines 34. The data 
lines 32 are formed over the gate insulating fayer 56. -to 

The etch stopper layer 60 is formed at the intersec- 
tion between the amorphous silicon layer 58 and the n-j- 
layer 62 of the data lines 32. This etch stopper layer 60 
provides additional protection against shorts between 
the data lines 32 and the gate lines 34. Pin holes develop 4 $ 
in the gate insulative layer 56 and the amorphous silicon 
layer 53. The n+ layer 62 and the metal layer 66 of the 
data lines 32 may form a contact to the gate lines 34 
through the pin holes. The etch stopper layer 60 pre- 
vents this undesirable contact from forming. so 

The passivation layer 70 is formed over the gate in- 
sulating layer 56 and the data lines 32. The pixel elec- 
trodes 72 are formed over the passivation layer 70. The 
pixel electrodes 72 in Fig. 5 correspond to pixel 300 and 
pixel 201 and form a gap 716. ss 

When the overlap 70S between the pixel electrode 
72 and the data line 32 is greater than 2 urn, the viewing 
angle along the cross-section V-V will also be greater 
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than SO degrees. Since the separating distance 77 S re- 
mains constant across the cross-section V-V wh;ie the 
overlap increases across a diagonal cut. the viewing an- 
gle increases along cross -section V-V. 

The overlap of the pixel electrodes 72 over the gate 
lines 34and data lines 32 introduces additional coupling 
capacitances between the pixel electrodes 72 and the 
gate and data lines 34 and 32, respectively. Hcv/ever. 
these parasitic capacitance values are small compared 
to the pixel electrode capacitor capacitance values. 
Thus, the noise effects caused by the additional para- 
sitic capacitances are masked by the pixel electrcce ca- 
pacitors 74. 

Since the dark matrix is obtained by overlapping the 
pixel electrodes 72 and the data lines 32 and gaie lines 
34. no new masks are introduced. The overlap is ac- 
complished by the same masks that are used :c form 
the gate and data lines 34 and 32, respectively, and the 
pixel electrodes 72. 

However, the a-Si layer 53 of the TFT 50 forms the 
channel region of the TFT 50 and is very sens;:rve to 
light. When light enters the channel region of the TFT 
50, the TFT 50 generates the leakage current which may 
cause the voltage potential of the pixel electrodes 72 to 
follow the data line voltages. For a normally cpacue liq- 
uid crystal material, if sufficient light enters the TFT 
channel regions, the pixel electrodes 72 may become 
partially activated changing the state of the liquid crystal* 
material. If this process continues, the pixel electrodes 
72 activate erroneously. An opposite effect occurs for 
the normally clear liquid crystal material. The pixel be-' 
comes erroneously dark when the pixel electroces 72 
activate erroneously 

To guard against this potential problem, the dark 
matrix on the common electrode is retained to block light 
from affecting the TFT 50. Since the dark matrix r.c long- 
er sets the aperture of the pixel, the dark matrix align- , 
ment requirements can be relaxed which simpifes the 
manufacturing process. 

Moreover, instead of using the dark matrix tc block 
light from the TFT 50, light filters can be used. For a 
color display, red, green and blue filters are used :o cov- 
er the pixels. Light is sufficiently reduced by these filters 
to protect the TFTs 50. Since these filters can be *crmed 
to cover the TFT 50 without difficulty, processing steps 
required to form the dark matrix can be elimina:ed re- 
sulting in savings of at least one processing step. 



Claims 

1. An active matrix liquid crystal display device, com- 
prising: 

a plurality of gate lines (34) formed over a sub- 
strate (52); 

a plurality of data lines (32) formed c.er -he 
substrate: and 



EP 0 745 885 A2 



4 



I 



EP 0 745 885 A2 



r 4. 



a plurality of pixel electrodes (38) formed over 
the substrate, wherein a perimeter of each of 
the pixel electrodes overlaps at least one of a 
portion of the gate lines and a portion of the da- 
ta lines. 5 



The active matrix liquid crystal display device of 
claim i. wherein the pixel electrodes are a first dis- 
tance (71 S) above :he gate lines and a second dis- 
tance (702) above the data lines, the perimeter of 
each of the pixel eiectrcdes having at least one of 
a first portion (71 overlapping the portion of the 
gate lines by at. least twice the first distance and a 
second portion (7CS) overlapping the portion of the 
data lines by at least twice the second distance to 
obtain a viewing angle of at least SO degrees. 



The active matrix liquid crystal display device of 
claim 2, wherein a separating distance (71 S) be- 
tween a bottom surface of the pixel electrodes and 
a top surface of the gate lines is about 9000 A and 
the pixel electrodes overlap (710) the gate lines by 
about 3 u.m; and wherein a separating distance 
(702) between a bottom surface of the pixel elec- 
trcdes^and a top surface of the data fines is about 
6000 A and the pixel electrodes overlap (70S) the 
data lines by about 2.1 jim. 

The active matrix liquid crystal display device of any 
one of claims 1 to 3 ; further comprising; a plurality 
of transistors (50) formed over the gate fines (34), 
wherein each of the gate lines has a plurality of seg- 
ments and each of the plurality of segments of each 
gate line is a gate electrode of one of the plurality 
of transistors. 
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twice ne second distance to obtain a viewing angle 
of at east 60 degrees. 
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i he r-ethcd of claim 6, wherein a separating dis- 
tance -71 S) between a bottom surface of the pixel 
elec::cdes and a top surface of the gate lines is 
abou: 9000 A and the pixel electrodes overlap the 
gate nes by about 3 urn: and wherein a separating 
distance (702) between a bottom surface of the pix- 
el electrodes and a top surface of the data lines is 
abou: 5000 A and the pixel electrodes overlap the 
data nes by about 2. 1 urn. 
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5. A method for manufacturing a dark matrix for an ac- 
tive matrix liquid crystal display device, comprising: 

forming a plurality of gate lines (34) over a sub- *o 
strate (52); 

forming a plurality of data lines (32) over the 
substrate; 

forming a plurality of pixel electrodes (38) over 
the substrate; and 45 
overlapping (708,710) a perimeter of each of 
the pixel eleccrodes over at least one of a por- 
tion of the gate lines and a portion of the data 
lines. 

50 

6. The method of claim 5, wherein the plurality of pixel 
electrodes are a first distance (718) above the gate 
lines and a second distance (702) above the data 
fines, a first portion of the perimeter of the pixel elec- 
trodes overlapping (710) the portion of the gate S5 
lines by at least twice the first distance and a second 
portion of the perimeter of the pixel electrodes over- 
lapping (70S) the portion of the data lines by at least 
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Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 












USPA 
T; 

US-P 
GPUB 




17 


BRS 


L17 


248 


349/44 


EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 15:34 












USPA 
T; 

US-P 
GPUB 




18 


BRS 


L18 


0 


17 and cut?off adj 
film 


EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 15:35 












USPA 
T; 

US-P 
GPUB 




19 


BRS 


L19 


916 


349/110 


r 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 15:41 


20 


BRS 


L20 


232 


19 and ( (data or 
signal) with (black 
or shield$3) ) 


USPA 
T; 

US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 15:44 



08/30/2002, EAST Version: 1.03.0002 





Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 


1 


BRS 


LI 


2 


5659375. pn. 


US PA 
T; 

US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 15:34 


2 


BRS 


L2 


1 


"5151806". PN. 


US PA 
T 


2002/08/3 
0 15:20 


3 


BRS 


L3 


1 


"5182620" . PN . 


US PA 
T 


2002/08/3 
0 15:25 


4 


BRS 


L4 


1 


"5345324". PN. 


US PA 
T 


2002/08/3 
0 15:25 


5 


BRS 


L5 


1 


"5345324". PN. 


US PA 
T 


2002/08/3 
0 15:25 


6 


BRS 


L6 


1 


"5394258". PN. 


US PA 
T 


2002/08/3 
0 15:25 


7 


BRS 


L7 


1 


"5426523". PN. 


USPA 
T 


2002/08/3 
0 15:26 


8 


BRS 


L8 


1 


"5446562". PN. 


USPA 
T 


2002/08/3 
0 15:26 


9 


BRS 


L9 


1 


"5453857". PN. 


USPA 
T 


2002/08/3 
0 15:27 


10 


BRS 


L10 


1 


"5453857". PN. 


USPA 
T 


2002/08/3 
0 15:27 


11 


BRS 


Lll 


1 


"5459595". PN. 


USPA 
T 


2002/08/3 
0 15:27 


12 


BRS 


L12 


1 


"5528395". PN. 


USPA 
T 


2002/08/3 
0 15:28 


13 


BRS 


L13 


1 


"5151806". PN. 


USPA 
T 


2002/08/3 
0 15:29 


14 


BRS 


L14 


1 


"4704559". PN. 


USPA 
T 


2002/08/3 
0 15:29 


15 


BRS 


L15 


1 


"4928095". PN. 


USPA 
T 


2002/08/3 
0 15:29 


16 


BRS 


L16 | 


1 


"5042916". PN. 


USPA 
T 


2002/08/3 
0 15:29 



08/30/2002, EAST Version: 1.03.0002 





Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 


76 


BRS 


L76 


305 


349/106. eels, and tft 


USPA 
T; 

US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 10:27 


77 


BRS 


L77 


157 


76 and black adj 
matrix 


USPA 
T; 

US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 10:28 


78 


BRS 


L78 


8 


77 and (rubbing near 
alignment) 


USPA 
T; 

US-P 
GPUB 

r 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 10:29 



08/30/2002, EAST Version: 1.03.0002 





Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 


72 


BRS 


L72 


0 


1 and color adj 
overlap$4 adj (data 
or signal) 


US PA 
T; 

US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 09:47 












USPA 
T; 

US-P 
GPUB 




73 


BRS 


L73 


1 


1 and color near 
(data or signal) 


EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 09:49 












USPA 
T; 

US-P 
GPUB 




74 


BRS 


L74 


115 


1 and color adj 
filter 


r 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 09:49 


75 


BRS 


L75 


19 


1 and (color adj 
filter with (data or 
signal ) ) 


USPA 
T; 

US-P 
GPUB 

EPO; 

JPO; 
npow 

ENT; 

IBM 

TDB~ 


2002/08/3 
0 10:22 



08/30/2002, EAST Version: 1.03.0002 





Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 


50 


BRS 


L50 


1 


"5486493". PN. 


US PA 
T 


2002/08/3 
0 09:22 


51 


BRS 


L51 


1 


"5500750". PN. 


US PA 
T 


2002/08/3 
0 09:22 


52 


BRS 


L52 


1 


"5528209". PN. 


US PA 
T 


2002/08/3 
0 09:23 


53 


BRS 


L53 


1 


"5559055". PN. 


USPA 
T 


2002/08/3 
0 09:24 


54 


BRS 


L54 


1 


"5576630". PN. 


USPA 
T 


2002/08/3 
0 09:24 


55 


BRS 


L55 


1 


"5585951". PN. 


USPA 
T 


2002/08/3 
0 09:24 


56 


BRS 


L56 


1 


"5591676". PN. 


USPA 
T 


2002/08/3 
0 09:24 


57 


BRS 


L57 


1 


"5600458". PN. 


USPA 
T 


2002/08/3 
0 09:24 


58 


BRS 


L58 


1 


"5641974". PN. 


USPA 
T 


2002/08/3 
0 09:24 


59 


BRS 


L59 


1 


"5675187". PN. 


USPA 
T 


2002/08/3 
0 09:25 


60 


BRS 


L60 


1 


"5682211". PN. 


USPA 
T 


2002/08/3 
0 09:25 


61 


BRS 


L61 


1 


"5721596" . PN . 


USPA 
T 


2002/08/3 
0 09:26 


62 


BRS 


L62 


1 


"5724111". PN. 


USPA 
T 


2002/08/3 
0 09:26 


63 


BRS 


L63 


1 


"5780874" . PN. 


USPA 
T 


2002/08/3 
0 09:26 


64 


BRS 


L64 


1 


"5821621". PN. 


USPA 
T 


2002/08/3 
0 09:27 


65 


BRS 


L65 


1 


"5844647". PN. 


USPA 
T 


2002/08/3 
0 09:27 


66 


BRS 


L66 


1 


"5847720". PN. 


USPA 
T 


2002/08/3 
0 09:27 


67 


BRS 


L67 


1 


"5847720". PN. 


USPA 
T 


2002/08/3 
0 09:28 


68 


BRS 


L68 


1 


"5920084". PN. 


USPA 
T 


2002/08/3 
0 09:28 


69 


BRS 


L69 


1 


"5994721". PN. 


USPA 
T 


2002/08/3 
0 09:29 


70 


BRS 


L70 


1 


"6038008". PN. 


USPA 
T 


2002/08/3 
0 09:29 


71 


BRS 


L71 


1 


"6100954". PN. 


USPA 
T 


2002/08/3 
0 09:29 



08/30/2002, EAST version: 1.03.0002 





Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 


25 


BRS 


L25 


1 


"5294820". PN. 


US PA 
T 


2002/08/3 
0 09:15 


26 


BRS 


L26 


1 


"5302987". PN. 


US PA 
T 


2002/08/3 
0 09:15 


27 


BRS 


L27 


1 


"5302987". PN. 


US PA 
T 


2002/08/3 
0 09:16 


28 


BRS 


L28 


1 


"5364547". PN. 


US PA 
T 


2002/08/3 
0 09:16 


29 


BRS 


L29 


1 


"5408345". PN. 


US PA 
T 


2002/08/3 
0 09:16 


30 


BRS 


L30 


1 


"5408345". PN. 


US PA 
T 


2002/08/3 
0 09:16 


31 


BRS 


L31 


1 


"5409777". PN. 


US PA 
T 


2002/08/3 
0 09:17 


32 


BRS 


L32 


1 


"5411629". PN. 


USPA 
T 


2002/08/3 
0 09:17 


33 


BRS 


L33 


1 


"5414278". PN. 


USPA 
T 


2002/08/3 
0 09:17 


34 


BRS 


L34 


1 


"5414547". PN. 


USPA 
T 


2002/08/3 
0 09:17 


35 


BRS 


L35 


1 


"5419991". PN. 


USPA 
T 


2002/08/3 
0 09:17 


36 


BRS 


L36 


1 


"5426523". PN. 


USPA 
T 


2002/08/3 
0 09:18 


37 


BRS 


L37 


1 


"5446562". PN. 


USPA 
T 


2002/08/3 
0 09:18 


38 


BRS 


L38 


1 


"5446562" . PN. 


USPA 
T 


2002/08/3 
0 09:19 


39 


BRS 


L39 


1 


"5453857". PN. 


USPA 
T 


2002/08/3 
0 09:19 


40 


BRS 


L40 


1 


"5457553". PN. 


USPA 
T 


2002/08/3 
0 09:20 


41 


BRS 


L41 


1 


"5459596". PN. 


USPA 
T 


2002/08/3 
0 09:20 


42 


BRS 


L42 


1 


"5463230". PN. 


USPA 
T 


2002/08/3 
0 09:20 


43 


BRS 


L43 


1 


"5463484". PN. 


USPA 
T 


2002/08/3 
0 09:21 


44 


BRS 


L44 


1 


"5459596". PN. 


USPA 
T 


2002/08/3 
0 09:21 


45 


BRS 


L45 


1 


"5463230" . PN. 


USPA 
T 


2002/08/3 
0 09:21 


46 


BRS 


L4 6 


1 


"5463484" . PN. 


USPA 
T 


2002/08/3 
0 09:21 


47 


BRS 


L47 


1 


"5466535". PN. 


USPA 
T 


2002/08/3 
0 09:21 


48 


BRS 


L48 


1 


"5477359". PN. 


USPA 
T 


2002/08/3 
0 09:22 


49 


BRS 


L4 9 


1 


"5483366". PN. 


USPA 

r 


2002/08/3 
0 09:22 



08/30/2002, EAST Version: 1.03.0002 





Type 


L # 


Hits 


Search Text 


DBs 


Time 
Stamp 


5 


BRS 


L5 


2 


6376270. pn. 


US PA 
T; 

US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


2002/08/3 
0 09:08 


6 


BRS 


L6 


1 


"4431272". PN. 


US PA 
T 


2002/08/3 
0 09:11 


7 


BRS 


L7 


1 


"4451525". PN. 


US PA 
T 


2002/08/3 
0 09:11 


8 


BRS 


L8 


1 


"4636038" . PN. 


US PA 
T 


2002/08/3 
0 09:11 


9 


BRS 


L9 


1 


"4943838" .PN. 


US PA 
T 


2002/08/3 
0 09:11 


10 


BRS 


L10 


1 


"4980002" . PN. 


US PA 
T 


2002/08/3 
0 09:12 


11 


BRS 


Lll 


1 


"5003356". PN. 


US PA 
T 


2002/08/3 
0 09:12 


12 


BRS 


L12 


1 


"5045905" . PN. 


US PA 
T 


2002/08/3 
0 09:13 


13 


BRS 


L13 


1 


"5055899" . PN. 


USPA 
T 


2002/08/3 
0 09:13 


14 


BRS 


L14 


1 


"5055899". PN. 


USPA 
T 


2002/08/3 
0 09:14 


15 


BRS 


L15 


1 


"5045905". PN. 


USPA 
T 


2002/08/3 
0 09:14 


16 


BRS 


L16 


1 


"5072262" .PN. 


USPA 
T 


2002/08/3 
0 09:14 


17 


BRS 


L17 


1 


"5177588". PN. 


USPA 
T 


2002/08/3 
0 09:14 


18 


BRS 


L18 


1 


"5182620". PN. 


USPA 
T 


2002/08/3 
0 09:14 


19 


BRS 


L19 


1 


"5229644" .PN. 


USPA 
T 


2002/08/3 
0 09:14 


20 


BRS 


L20 


1 


"5246782". PN. 


USPA 
T 


2002/08/3 
0 09:15 


21 


BRS 


L21 


1 


"5281546". PN. 


USPA 
T 


2002/08/3 
0 09:15 


22 


BRS 


L22 


1 


"5281546". PN. 


USPA 
T 


2002/08/3 
0 09:15 


23 


BRS 


L23 


1 


"5287208". PN. 


USPA 
T 


2002/08/3 
0 09:15 


24 


BRS 


L24 


1 


"5287208". PN. 


USPA 
T 


2002/08/3 
0 09:15 



08/30/2002, EAST Version: 1.03.0002 



